Abstract A 1 year old male child with increased frequency of urine associated with increased thirst was found to have some developmental delays. Laboratory investigations showed increased serum sodium level and serum osmolality with decreased urine osmolality. An empty sella turcica was seen in contrast brain MRI; however focal demyelinating lesion was not present. He was managed with intranasal desmopressin therapy. Developmental delays in such cases can be prevented by early referral to a tertiary health care center where laboratory and imaging facilities are available.
A 1 year old male child presented at pediatric OPD of a tertiary health care center with the chief complaints of increased frequency of urination, moderate in amount, clear and associated with increased thirst since 6 months of age. He was delivered institutionally via lower segment cesarean section (LSCS) and had a history of birth asphyxia with early onset neonatal sepsis; however the blood culture was negative. He had a head circumference, body weight and height at birth of 45 cm, 3.1 kg and 34 cm respectively. His head circumference, body weight and height at presentation were 45 cm (50th percentile), 10 kg (25th percentile) and 75 cm (90th percentile) respectively. He had few developmental delays with inability to sit without support and make double syllabic sounds.
On examination his pulse was 124 beats/min (80-130), respiratory rate was 31 per min (30-60) and blood pressure in right arm supine position was 90/40 mm Hg (72-104/ 37-56 mmHg). His laboratory results were as shown in Table 1 .
We performed abdominal and skull X-ray; however the findings were non-significant. Contrast MRI of brain showed empty sella turcica with normal pituitary stalk and no signs of demyelination was seen.
Results
The laboratory findings were plasma sodium level 157 meq/L (135-145 meq/L), urine output 5 mL/kg/h (2 mL/kg/h), plasma osmolality 312 mOsm/kg (275-295 mOsm/kg) and urine osmolality 256 mOsm/kg (300-900 mOsm/kg). A complete physical examination was done to elicit the signs and symptoms of hypopituitarism. The anterior and posterior fontanelles were closed and the head circumference was normal for age. There was no any visible goiter or palpable edema in the body. Thyroid hormone profile showed normal TSH level 7.3 mU/L (0.96-13.68 mI/L), Thyroxine (T4) 12.6 pmol/L (11.5-22.7 pmol/L) and T3 13.5 pmol/L (11.5-22.7 pmol/ L). Acquired infectious conditions like Toxoplasmosis, Rubella and Cytomegalovirus were ruled out by TORCH screening.
The urine osmolality and specific gravity 6-h after fluid deprivation were 265 mOsm/Kg and 1.003 respectively, thus the diagnosis of Diabetes Insipidus (DI) was made. Desmopressin challenge test was performed to differentiate central DI from nephrogenic DI. Intranasal 20 lg desmopressin was administered and resolution of hypernatremia and hyposthenuria ensued as urine osmolality improved from 204 to 442 mOsm/kg after an hour of test. A preliminary diagnosis of neurogenic diabetes insipidus was made and intranasal desmopressin 10 lg twice a day was started
We measured serum cortisol and ACTH in fasting AM state since DI can be masked by simultaneous cortisol deficiency and diuresis is seen only after the replacement therapy. The serum ACTH and cortisol were 5.5 pmol/L (2-11 pmol/L) and [ 30 nmol/L respectively (Fig. 1) .
On the next morning, he developed an episode of generalized tonic clonic seizure with decreased serum sodium level (128 meq/L). He was managed with 85.6 meq/L of sodium and chloride, 50 g/L of glucose and 10 mEq of KCL in 700 mL of NS intravenously over 48 h.
Discussion
Diabetes Insipidus results from the lack of Antidiuretic hormone (ADH), secreted from neurohypophysis. Its secretion is modulated by changes in the serum osmolality and by alterations in intravascular volume. If secretion or action of ADH falls below 80-85% of normal, urine concentration ceases and urine output is raised [1] . A small (1-2%) decrease in body water and increase in plasma osmolality stimulate thirst and water intake is increased.
Overt physical or laboratory signs of dehydration do not develop unless the patient also has a defect in thirst or fails to drink for some other reason [2] . Desmopressin (DDAVP), a synthetic analogue of ADH acts selectively at V2 receptors (V2R) with the Gs signaling pathway via cAMP to increase urine concentration and decrease urinary flow in a dose dependent manner [3] . The electrolyte replacement in chronic hyponatremia should be done gradually as during the period of hyponatremia, concentration of intracellular charged protein moieties is altered and reversal cannot keep pace with the rapid correction of electrolyte status [4] . The central pontine myelinosis is a non inflammatory, symmetric demylinating lesion seen within the central basis pontis when hyponatremia is rapidly corrected [5] .
The Empty Sella (ES) with normal pituitary stalk seen in MRI brain implicates normal pituitary functioning as it is an anatomical condition characterized by the presence of cerebrospinal fluid within the sella with a small pituitary gland compressed to the most caudal and dorsal aspect of the sella, thus creating the illusion of an 'empty sella' [6] . This condition is defined as primary (PES) when the patient had no history of pathological processes or previous pituitary surgery, radiotherapy or apoplexy [7] .
Birth asphyxia (23%) is a major cause of neonatal deaths worldwide and a major cause of neurological damage [8] .
In a similar retrospective case study by Su et al. [9] the mean interval from neonatal hypoxic insult to the onset of DI was found to be 4 days and could vary from 2 h to 130 days; 10 patients (86%) developed DI within 6 days after the hypoxic insults. In our case unawareness of symptoms and delay in health seeking behavior led to delay in presentation to the health care facility.
There is late health seeking behavior in situation such as ours where availability of resources and education level of general population is poor. The child presented only when symptoms worsened and developmental delays become prominent. It is possible that earlier presentation and diagnosis could prevent developmental delays in posture and speech. Thus, early referral to a tertiary center where lab and imaging facilities are available is important in such cases.
Chronic hypernatremia should be corrected slowly since hypernatremic dehydration results in severe hyperosmolality and sudden decrease in osmolality increases the risk of seizures due to brain edema and ideally should be managed in an ICU setup. As strict monitoring of fluid administration for 48 h is required, we failed to prevent seizure due to lack pediatric ICU in our centre. It's also a matter of concern for us about home management of this case as once discharged he will require regular desmopressin supplementation.
Things to Remember a. The signs and symptoms of uncontrolled pituitary DI can be eliminated completely with desmopressin. b. Chronic hypernatremia should be corrected more slowly due to the risks of brain edema during treatment. c. ADH secretion is modulated by changes in the serum osmolality and by alterations in intravascular volume. d. Child with polyuria and polydipsia should be referred early to the health care center to prevent developmental delays.
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